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Abstract
This bibliography attempts to give a comprehensive overview of all the literature related to the Ashtekar variables. The
original version was compiled by Peter Hu¨bner in 1989, and it has been subsequently updated by Gabriela Gonzalez and Bernd
Bru¨gmann. Information about additional literature, new preprints, and especially corrections are always welcome.
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Pointers
Given the number of references that follow, let me point out
to the non-specialist some of the references that can serve as
entry points into the literature.
First of all, for a complete and authorative presentation of
canonical gravity in the Ashtekar variables there is of course
Ashtekar’s latest book [4] which appeared in 1991. The most
recent general introduction to the new variables by Ashtekar
are his Les Houches lectures of 1992 [301].
Rather complete reviews of canonical gravity in the
Ashtekar variables can be found in Rovelli [171] and Kodama
[323]. For a recent status report see Smolin [346]. For a criti-
cal appraisal of canonical quantum gravity see Kucharˇ [325].
An overview over different approaches to quantum gravity is
given in Isham [159].
Finally let me mention a few more specialized references.
A clear and detailed exposition of connection dynamics is
given by Romano in [8,342]. For newer developments re-
lated to matter couplings (geometric approach) see Pelda´n
[339]. The definition of the loop representation is discussed in
Bru¨gmann [11]. Pullin [340] gives an introduction to results
obtained via the loop representation in (unreduced) quantum
gravity.
Books and Dissertations
1. Abhay Ashtekar and invited contributors. New Per-
spectives in Canonical Gravity. Lecture Notes. Napoli,
Italy: Bibliopolis, February 1988. [Errata published as
Syracuse University preprint by Joseph D. Romano and
Ranjeet S. Tate.]
2. V. Husain. Investigations on the canonical quantization
of gravity. Ph.D. Thesis, Yale University (1988).
3. Paul. A. Renteln. Non-perturbative approaches to
Quantum Gravity. Ph.D. Thesis, Harvard University
(1988).
4. Abhay Ashtekar. Lectures on non-perturbative canonical
gravity. (Notes prepared in collaboration with R. Tate).
Advanced Series in Astrophysics and Cosmology-Vol. 6.
Singapore: World Scientific, 1991.
5. R. Capovilla. The self-dual spin connection as the fun-
damental gravitational variable. Ph.D. Thesis, Univer-
sity of Maryland (1991).
6. S. Koshti. Applications of the Ashtekar variables in
Classical Relativity. Ph. D. Thesis, University of Poona
(June 1991).
7. D. Rayner. New variables in canonical quantisation and
quantum gravity. Ph.D. Thesis, University of London
(1991).
8. J. D. Romano. Geometrodynamics vs. Connection Dy-
namics (in the context of (2+1)- and (3+1)-gravity).
Ph.D. Thesis, Syracuse University (1991), see also gr-
qc/9303032
9. C. Soo. Classical and quantum gravity with Ashtekar
variables. Ph.D. Thesis, Virginia Polytechnic Institute
and State University. VPI-IHEP-92-11 (July 1992)
10. R.S. Tate. An algebraic approach to the quantization
of constrained systems: finite dimensional examples.
Ph.D. Thesis, Syracuse University (Aug. 1992), gr-
qc/9304043
11. B. Bru¨gmann. On the constraints of quantum general
relativity in the loop representation. Ph.D. Thesis, Syra-
cuse University (May 1993)
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Papers
1980
12. Paul Sommers. Space spinors. J. Math. Phys.
21(10):2567–2571, October 1980.
1981
13. Amitabha Sen. On the existence of neutrino “zero-
modes” in vacuum spacetimes. J. Math. Phys.
22(8):1781–1786, August 1981.
1982
14. Abhay Ashtekar and G.T. Horowitz. On the canonical
approach to quantum gravity. Phys. Rev. D26:3342–
3353, 1982.
15. Amitabha Sen. Gravity as a spin system. Phys. Lett.
B119:89–91, December 1982.
1984
16. Abhay Ashtekar. On the Hamiltonian of general rela-
tivity. Physica A124:51–60, 1984.
17. E. T. Newman. Report of the workshop on classical
and quantum alterate theories of gravity. In B. Bertotti,
F. de Felice, and A. Pascolini, editors, The Proceedings
of the 10th International Conference on General Rela-
tivity and Gravitation, Amsterdam, 1984.
1986
18. Abhay Ashtekar. New variables for classical and quan-
tum gravity. Phys. Rev. Lett. 57(18):2244–2247,
November 1986.
19. Abhay Ashtekar. Self-duality and spinorial techniques
in the canonical approach to quantum gravity. In C. J.
Isham and R. Penrose, editors, Quantum Concepts in
Space and Time, pages 303–317. Oxford University
Press, 1986.
20. Robert M. Wald. Non-existence of dynamical pertur-
bations of Schwarzschild with vanishing self-dual part.
Class. Quan. Grav. 3(1):55–63, January 1986.
1987
21. Abhay Ashtekar. New Hamiltonian formulation of gen-
eral relativity. Phys. Rev. D36(6):1587–1602, Septem-
ber 1987.
22. Abhay Ashtekar. Einstein constraints in the Yang-
Mills form. In G. Longhi and L Lusanna, editors, Con-
straint’s Theory and Relativistic Dynamics, Singapore,
1987. World Scientific.
23. Abhay Ashtekar, Pawel Mazur, and Charles G. Torre.
BRST structure of general relativity in terms of new
variables. Phys. Rev. D36(10):2955–2962, November
1987.
24. John L. Friedman and Ian Jack. Formal commutators
of the gravitational constraints are not well-defined: A
translation of Ashtekar’s ordering to the Schro¨dinger
representation. Phys. Rev. D37(12):3495–3504, June
1987.
25. Ted Jacobson and Lee Smolin. The left-handed spin
connection as a variable for canonical gravity. Phys.
Lett. B196(1):39–42, September 1987.
26. Joseph Samuel. A Lagrangian basis for Ashtekar’s
reformulation of canonical gravity. Prama¯na-J Phys.
28(4):L429-L432, April 1987.
27. N. C. Tsamis and R. P. Woodard. The factor ordering
problem must be regulated. Phys. Rev. D36(12):3641–
3650, December 1987.
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28. Abhay Ashtekar. A 3 + 1 formulation of Einstein self-
duality. In J. Isenberg, editor,Mathematics and General
Relativity, Providence, 1988. American Mathematical
Society.
29. Abhay Ashtekar. Microstructure of space-time in quan-
tum gravity. In K. C. Wali, editor, Proceedings of the
Eight Workshop in Grand Unification, Singapore, 1988.
World Scientific.
30. Abhay Ashtekar. New perspectives in canonical quan-
tum gravity. In B. R. Iyer, A. Kembhavi, J. V. Narlikar,
and C. V. Vishveshwara, editors, Highlights in Gravita-
tion and Cosmology. Cambridge University Press, 1988.
31. Abhay Ashtekar, Ted Jacobson, and Lee Smolin. A new
characterization of half-flat solutions to Einstein’s equa-
tion. Commun. Math. Phys. 115:631–648, 1988.
32. Ingemar Bengtsson. Note on Ashtekar’s variables in
the spherically symmetric case. Class. Quan. Grav.
5(10):L139–L142, October 1988.
33. R. Gianvittorio, R. Gambini and A. Trias. Phys. Rev.
D38 (1988) 702
34. J. N. Goldberg. A Hamiltonian approach to the strong
gravity limit. Gen. Rel. Grav. 20(9):881–891, Septem-
ber 1988.
35. J. N. Goldberg. Triad approach to the Hamiltonian of
general relativity. Phys. Rev. D37(8):2116–2120,
April 1988.
36. Viqar Husain. The GNewton → ∞ limit of quantum
gravity. Class. Quan. Grav. 5(4):575–582, April 1988.
37. Ted Jacobson. Fermions in canonical gravity. Class.
Quan. Grav. 5(10):L143–L148, October 1988.
38. Ted Jacobson. New variables for canonical supergravity.
Class. Quan. Grav. 5:923–935, 1988.
39. Ted Jacobson. Superspace in the self-dual representa-
tion of quantum gravity. In J. Isenberg, editor, Mathe-
matics and General Relativity, Providence, 1988. Amer-
ican Mathematical Society.
40. Ted Jacobson and Lee Smolin. Covariant action for
Ashtekar’s form of canonical gravity. Class. Quan.
Grav. 5(4):583–594, April 1988.
41. Ted Jacobson and Lee Smolin. Nonperturbative quan-
tum geometries. Nucl. Phys. B299(2):295–345, April
1988.
42. Hideo Kodama. Specialization of Ashtekar’s formalism
to Bianchi cosmology. Prog. Theor. Phys. 80(6):1024–
1040, December 1988.
43. Carlo Rovelli and Lee Smolin. Knot theory and quan-
tum gravity. Phys. Rev. Lett. 61:1155–1158, 1988.
44. Joseph Samuel. Gravitational instantons from the
Ashtekar variables. Class. Quan. Grav. 5:L123–L125,
1988.
45. Lee Smolin. Quantum gravity in the self-dual represen-
tation. In J. Isenberg, editor, Mathematics and General
Relativity, Providence, 1988. American Mathematical
Society.
46. C. G. Torre. The propagation amplitude in spinorial
gravity. Class. Quan. Grav. 5:L63–L68, 1988.
47. Edward Witten. (2+1) dimensional gravity as an ex-
actly soluble system. Nucl. Phys. B311(1):46–78, De-
cember 1988.
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1989
48. Abhay Ashtekar. Non-pertubative quantum gravity: A
status report. In M. Cerdonio, R. Cianci, M. Fran-
caviglia, and M. Toller, editors, General Relativity and
Gravitation. Singapore: World Scientific, 1989.
49. Abhay Ashtekar. Recent developments in Hamiltonian
gravity. In B. Simon, I. M. Davies, and A. Truman, edi-
tors, The Proceedings of the IXth International Congress
on Mathematical Physics, Swansea UK, July 1988.(Bris-
tol, UK: Adam Hilger, 1989).
50. Abhay Ashtekar. Recent developments in quantum
gravity. In E. J. Fenyves, editor, Proceedings of the
Texas Symposium on Relativistic Astrophysics. New
York Academy of Science, 1989.
51. Abhay Ashtekar. Recent Developments in Quantum
Gravity. Annals of the New York Academy of Sciences
571, 16-26. December 1989.
52. Abhay Ashtekar, A. P. Balachandran, and S. G. Jo. The
CP-problem in quantum gravity. Int. Journ. Theor.
Phys. A4:1493–1514, 1989.
53. Abhay Ashtekar, Viqar Husain, Carlo Rovelli, Joseph
Samuel, and Lee Smolin. 2 + 1 quantum gravity as a
toy model for the 3 + 1 theory. Class. Quan. Grav.
6:L185–L193, 1989.
54. Abhay Ashtekar and Joseph D. Romano. Chern-Simons
and Palatini actions and (2 + 1)-gravity. Phys. Lett.
B229(1,2):56–60, October 1989.
55. Abhay Ashtekar, Joseph D. Romano, and Ranjeet S.
Tate. New variables for gravity: Inclusion of matter.
Phys. Rev. D40(8):2572–2587, October 1989.
56. Abhay Ashtekar and Joseph D. Romano. Key (3 + 1)-
equations in terms of new variables (for numerical rela-
tivity). Syracuse University Report (1989).
57. Ingemar Bengtsson. Yang-Mills theory and general
relativity in three and four dimensions. Phys. Lett.
B220:51–53, 1989.
58. Ingemar Bengtsson. Some remarks on space-time de-
composition, and degenerate metrics, in general relativ-
ity. Int. J. Mod. Phys. A4(20):5527–5538, 1989.
59. Riccardo Capovilla, John Dell, and Ted Jacobson. Gen-
eral relativity without a metric. Phys. Rev. Lett.
63(21):2325–2328, November 1989.
60. Steven Carlip. Exact quantum scattering in 2+1 dimen-
sional gravity. Nucl. Phys. B324(1):106–122, 1989.
61. B. P. Dolan. On the generating function for Ashtekar’s
canonical transformation. Phys. Lett. B233(1,2):89-
92 , December 1989.
62. Tevian Dray, Ravi Kulkarni, and Joseph Samuel. Du-
ality and conformal structure. J. Math. Phys.
30(6):1306–1309, June 1989.
63. N. N. Gorobey and A. S. Lukyanenko. The closure of the
constraint algebra of complex self-dual gravity. Class.
Quan. Grav. 6(11):L233–L235, November 1989.
64. M. Henneaux, J. E. Nelson, and C. Schomblond. Deriva-
tion of Ashtekar variables from tetrad gravity. Phys.
Rev. D39(2):434–437, January 1989.
65. A. Herdegen. Canonical gravity from a variation princi-
ple in a copy of a tangent bundle. Class. Quan. Grav.
6(8):1111-24, (1989).
66. G. T. Horowitz. Exactly soluble diffeomorphism invari-
ant theories. Commun. Math. Phys. 125(3): 417-37,
1989.
67. Viqar Husain. Intersecting loop solutions of the Hamil-
tonian constraint of quantum general relativity. Nucl.
Phys. B313:711–724, 1989.
68. Viqar Husain and Lee Smolin. Exactly solvable quan-
tum cosmologies from two Killing field reductions of gen-
eral relativity. Nucl. Phys. B327:205–238, 1989.
69. V. Khatsymovsky. Tetrad and self-dual formulation of
Regge calculus. Class. Quan. Grav. 6(12):L249–L255,
December 1989.
70. Sucheta Koshti and Naresh Dadhich. Degenerate spher-
ical symmetric cosmological solutions using Ashtekar’s
variables. Class. Quan. Grav. 6:L223–L226, 1989.
71. Stephen P. Martin. Observables in 2+1 dimensional
gravity. Nucl. Phys. 327(1):78–204, November 1989.
72. L. J. Mason and E. T. Newman. A connection between
Einstein and Yang-Mills equations. Commun. Math.
Phys. 121(4):659–668, 1989.
73. J. E. Nelson and T. Regge. Group manifold derivation
of canonical theories. Int. J. Mod. Phys. A4,2021
(1989).
74. Paul Renteln and Lee Smolin. A lattice approach to
spinorial quantum gravity. Class. Quan. Grav. 6:275–
294, 1989.
75. Amitabha Sen and Sharon Butler. The quantum loop.
The Sciences: 32–36, November/December 1989.
76. L. Smolin. Invariants of links and critical points of
the Chern-Simon path integrals. Mod. Phys. Lett.
A4:1091–1112, 1989.
77. L. Smolin. Loop representation for quantum gravity in
2+1 dimensions. In the Proceedings of the John’s Hop-
kins Conference on Knots, Topology and Quantum Field
Theory, ed. L. Lusanna (World Scientific, Singapore
1989)
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78. Sanjay M. Wagh and Ravi V. Saraykar. Conformally flat
initial data for general relativity in Ashtekar’s variables.
Phys. Rev. D39(2):670–672, January 1989.
79. Edward Witten. Gauge theories and integrable lattice
models. Nucl. Phys. B322(3):629–697, August 1989.
80. Edward Witten. Topology-changing amplitudes in
(2+1) dimensional gravity. Nucl. Phys. B323(1):113–
122, August 1989.
1990
81. C. Aragone and A. Khouder . Vielbein gravity in the
light-front gauge. Class. Quan. Grav. 7:1291–1298,
1990.
82. Abhay Ashtekar. Old problems in the light of new vari-
ables. In Proceedings of the Osgood Hill Conference
on Conceptual Problems in Quantum Gravity, eds. A.
Ashtekar and J. Stachel (Birkha¨user, Boston 1991)
83. Abhay Ashtekar. Self duality, quantum gravity, Wil-
son loops and all that. In N. Ashby, D. F. Bartlett,
and W. Wyss, editors, Proceedings of the 12th Inter-
national Conference on General Relativity and Gravita-
tion. Cambridge University Press, 1990.
84. Abhay Ashtekar and Jorge Pullin. Bianchi cosmologies:
A new description. Proc. Phys. Soc. Israel 9:65-76
(1990).
85. Abhay Ashtekar. Lessons from 2+1 dimensional quan-
tum gravity. In ”Strings 90” edited by R. Arnowitt et
al (Singapore: World Scientific, 1990).
86. Ingemar Bengtsson. A new phase for general relativity?
Class. Quan. Grav. 7(1):27–39, January 1990.
87. Ingemar Bengtsson. P, T, and the cosmological con-
stant. Int. J. Mod. Phys. A5(17):3449-3459 (1990).
88. Ingemar Bengtsson. Self-Dual Yang-Mills fields and
Ashtekar variables. Class. Quan. Grav. 7:L223-L228
(1990)
89. Ingemar Bengtsson and P. Pelda´n. Ashtekar variables,
the theta-term, and the cosmological constant. Phys.
Lett. B244(2): 261-64, 1990.
90. M. P. Blencowe. The Hamiltonian constraint in quan-
tum gravity. Nuc. Phys. B341(1):213, 1990.
91. L. Bombelli and R. J. Torrence. Perfect fluids and
Ashtekar variables, with applications to Kantowski-
Sachs models. Class.Quan. Grav. 7:1747 (1990).
92. Riccardo Capovilla, John Dell, and Ted Jacob-
son. Gravitational instantons as SU(2) gauge fields.
Class.Quan. Grav. 7(1):L1–L3, January 1990.
93. Steven Carlip. Observables, gauge invariance and time
in 2+1 dimensional gravity. Phys. Rev. D42, 2647-2654
(October 1990).
94. S. Carlip and S. P. de Alwis. Wormholes in (2+1)-
gravity. Nuc. Phys. B337:681-694, June 1990.
95. G. Chapline. Superstrings and Quantum Gravity. Mod.
Phys. Lett.A5:2165-72 (1990).
96. R. Floreanini and R. Percacci. Canonical algebra of
GL(4)-invariant gravity. Class.Quan. Grav. 7:975–984,
1990.
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97. R. Floreanini and R. Percacci. Palatini formalism
and new canonical variables for GL(4)-invariant grav-
ity. Class. Quan. Grav. 7: 1805-18, 1990.
98. R. Floreanini and R. Percacci. Topological pregeometry.
Mod. Phys. Lett. A5: 2247-51, 1990.
99. Takeshi Fukuyama and Kiyoshi Kaminura. Complex
action and quantum gravity. Phys. Rev. D41:1105-11,
February 1990.
100. G. Gonzalez and J. Pullin. BRST quantization of 2+1
gravity. Phys. Rev. D42(10): 3395-3400 (1990). [Er-
ratum: Phys. Rev. 43: 2749, April 1991].
101. N. N. Gorobey and A. S. Lukyanenko. The Ashtekar
complex canonical transformation for supergravity.
Class. Quan. Grav. 7(1):67–71, January 1990.
102. C. Holm. Connections in Bergmann manifolds. Int.
Journ. Theor. Phys. A29(1):23-36, January 1990.
103. V. Husain and K. Kucharˇ. General covariance, the New
variables, and dynamics without dynamics. Phys. Rev.
D42(12)4070-4077 (December 1990).
104. Viqar Husain and Jorge Pullin. Quantum theory of
space-times with one Killing field. Modern Phys. Lett.
A5(10):733-741, April 1990.
105. K. Kamimura and T. Fukuyama. Ashtekar’s formalism
in 1st order tetrad form. Phys. Rev. D41(6): 1885-88,
1990.
106. H. Kodama. Holomorphic wavefunction of the universe.
Phys. Rev. D42: 2548-2565 (October 1990).
107. Sucheta Koshti and Naresh Dadhich. On the self-duality
of the Weyl tensor using Ashtekar’s variables. Class.
Quan. Grav. 7(1):L5–L7, January 1990.
108. Noah Linden. New designs on space-time foams.
Physics World 3(3):30-31, March 1990.
109. N.Manojlovic. Alternative loop variables for canonical
gravity. Class. Quan. Grav. 7:1633-1645. (1990).
110. E. W. Mielke. Generating functional for new variables
in general relativity and Poincare gauge theory. Phys.
Lett. A149: 345-350 (1990).
111. E. W. Mielke. Positive gravitational energy proof from
complex variables? Phys. Rev. D42(10): 3338-3394
(1990).
112. Peter Pelda´n. Gravity coupled to matter without the
metric. Phys. Lett. B248(1,2): 62-66 (1990).
113. D. Rayner. A formalism for quantising general rela-
tivity using non-local variables. Class. Quan. Grav.
7(1):111–134, January 1990.
114. D. Rayner. Hermitian operators on quantum general
relativity loop space. Class. Quan. Grav. 7(4):651–
661, April 1990.
115. Paul Renteln. Some results of SU(2) spinorial lattice
gravity. Class. Quan. Grav. 7(3):493–502, March 1990.
116. D.C. Robinson and C. Soteriou. Ashtekar’s new vari-
ables and the vacuum constraint equations. Class.
Quan. Grav. 7(11): L247-L250 (1990).
117. Carlo Rovelli and Lee Smolin. Loop representation of
quantum general relativity. Nuc. Phys. B331(1): 80-
152, February 1990.
118. M. Seriu and H. Kodama. New canonical formulation
of the Einstein theory. Prog. Theor. Phys. 83(1):7-12,
January 1990.
119. Lee Smolin. Loop representation for quantum gravity in
2 + 1 dimensions. In Proceedings of the 12th John Hop-
kins Workshop: Topology and Quantum Field Theory
(Florence, Italy), 1990.
120. C. G. Torre. Perturbations of gravitational instantons.
Phys. Rev. D41(12) : 3620-3621, June 1990.
121. C. G. Torre. A topological field theory of gravitational
instantons. Phys. Lett B252(2):242-246 (1990).
122. C. G. Torre. On the linearization stability of the confor-
mally (anti)self dual Einstein equations, J. Math. Phys.
31(12): 2983-2986 (1990).
123. H. Waelbroeck. 2+1 lattice gravity. Class. Quan. Grav.
7(1): 751–769, January 1990.
124. M. Waldrop. Viewing the Universe as a Coat of Chain
Mail. Science 250: 1510-1511 (1990).
125. R. P. Wallner New variables in gravity theories. Phys.
Rev. D42(2):441-448 ,July 1990.
126. R.S. Ward. The SU(∞) chiral model and self-dual vac-
uum spaces. Class. Quan. Grav. 7: L217-L222 (1990).
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127. V. Aldaya and J. Navarro-Salas. New solutions of the
hamiltonian and diffeomorphism constraints of quantum
gravity from a highest weight loop representation. Phys.
Lett. B259: 249-55, April 1991.
128. Abhay Ashtekar. Old problems in the light of new vari-
ables. In Proceedings of the Osgood Hill Conference
on Conceptual Problems in Quantum Gravity, eds. A.
Ashtekar and J. Stachel (Birkha¨user, Boston 1991)
129. Abhay Ashtekar. The winding road to quantum gravity.
In Proceedings of the Osgood Hill Conference on Con-
ceptual Problems in Quantum Gravity, eds. A. Ashtekar
and J. Stachel (Birkha¨user, Boston 1991)
130. Abhay Ashtekar. Canonical Quantum Gravity. In The
Proceedings of the 1990 Banff Workshop on Gravita-
tional Physics, edited by R. Mann (Singapore: World
Scientific, 1991), and in the Proceedings of SILARG VIII
Conference, edited by M. Rosenbaum and M. Ryan (Sin-
gapore: World Scientific 1991).
131. A. Ashtekar, C. Rovelli and L. Smolin. Self duality
and quantization. J. Geometry and Physics Penrose
Festschrift issue (1991).
132. A. Ashtekar, C. Rovelli and L. Smolin. Gravitons and
loops. Phys. Rev.D44(6):1740-55, 15 September 1991.
133. A. Ashtekar and J. Samuel. Bianchi cosmologies: the
role of spatial topology. Class. Quan. Grav. 8 (1991)
2191–215
134. I. Bengtsson. The cosmological constants. Phys. Lett.
B254:55-60, 1991.
135. I. Bengtsson. Self-duality and the metric in a family of
neighbours of Einstein’s equations. J. Math. Phys. 32
(Nov. 1991) 3158–61
136. Peter G. Bergmann and Garrit Smith. Complex phase
spaces and complex gauge groups in general relativity.
Phys. Rev. D43:1157-61, February 1991.
137. L. Bombelli. Unimodular relativity, general covariance,
time, and the Ashtekar variables. In Gravitation. A
Banff Summer Institute, eds. R. Mann and P. Wesson
(World Scientific 1991) 221–32
138. L. Bombelli, W.E. Couch and R.J.Torrence. Time
as spacetime four-volume and the Ashtekar variables.
Phys. Rev. D44 (15. Oct. 1991) 2589–92
139. B. Bru¨gmann. The method of loops applied to lattice
gauge theory. Phys. Rev. D43: 566-79, January 1991.
140. B. Bru¨gmann and J. Pullin. Intersecting N loop solu-
tions of the Hamiltonian constraint of Quantum Gravity.
Nuc. Phys. B363: 221-44, September 1991.
141. R. Capovilla, J. Dell, T. Jacobson and L. Mason. Self
dual forms and gravity. Class. Quan. Grav. 8: 41-57,
January 1991.
142. R. Capovilla, J. Dell and T. Jacobson. A pure spin-
connection formulation of gravity. Class. Quan. Grav.
8: 59-74, January 1991.
143. Steven Carlip. Measuring the metric in 2+1 dimensional
quantum gravity. Class. Quan. Grav. 8:5-17, January
1991.
144. S. Carlip and J. Gegenberg. Gravitating topological
matter in 2+1 dimensions. Phys. Rev.D44(2):424-28,
15 July 1991.
145. L. Crane. 2-d physics and 3-d topology. Commun.
Math. Phys. 135: 615-640, January 1991.
146. N. Dadhich, S. Koshti and A. Kshirsagar. On con-
straints of pure connection formulation of General Rela-
tivity for non-zero cosmological constant. Class. Quan.
Grav. 8: L61-L64, March 1991.
147. B. P. Dolan. The extension of chiral gravity to SL(2,C).
In Proceedings of the 1990 Banff Summer School on
gravitation, ed. by R. Mann (World Scientific, Singa-
pore 1991)
148. R. Floreanini and R. Percacci. GL(3) invariant gravity
without metric. Class. Quan. Grav.8(2):273-78, Febru-
ary 1991.
149. G. Fodor and Z. Perjes. Ashtekar variables without hy-
persurfaces. Proc. of Fifth Sem. Quantum Gravity,
Moscow (Singapore: World Scientific 1991) 183–7
150. T. Fukuyama and K. Kamimura. Schwarzschild solu-
tion in Ashtekar formalism. Mod. Phys. Lett. A6 (1991)
1437–42
151. R. Gambini. Loop space representation of quantum
general relativity and the group of loops. Phys. Lett.
B255:180-88, February 1991.
152. J.N. Goldberg. Self-dual Maxwell field on a null cone.
Gen. Rel. Grav. 23 (December 1991) 1403–1413
153. J.N. Goldberg, E.T. Newman, and C. Rovelli. On
Hamiltonian systems with first class constraints. J.
Math. Phys. 32(10) (1991) 2739–43
154. J. Goldberg, D.C. Robinson and C. Soteriou. Null sur-
face canonical formalism. In Gravitation and Modern
Cosmology, ed. Zichichi (Plenum Press, New York,
1991)
155. J. Goldberg, D.C.Robinson and C. Soteriou. A canon-
ical formalism with a self-dual Maxwell field on a null
surface. In 9th Italian Conference on General Relativity
and Gravitational Physics (P.G. Bergmann Festschrift),
ed. R. Cianci et al (World Scientific, Singapore 1991)
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156. G.T. Horowitz. Topology change in classical and quan-
tum gravity. Class. Quan. Grav. 8:587-601, April 1991.
157. V. Husain. Topological quantum mechanics. Phys. Rev.
D43: 1803-07, March 1991.
158. C. J. Isham. Loop Algebras and Canonical Quantum
Gravity. In Contemporary Mathematics, eds. by M.
Gotay, V. Moncrief and J. Marsden (American Mathe-
matical Society, Providence, 1991).
159. C. J. Isham. Conceptual and geometrical problems in
quantum gravity. In Recent aspects of quantum fields,
eds. H. Mitter and H. Gausterer (Springer 1991) 123–
229
160. K. Kamimura, S. Makita and T. Fukuyama . Spherically
symmetric vacuum solution in Ashtekar’s formulation of
gravity. Mod. Phys. Lett. A6 (30. Oct. 1991) 3047–53
161. C. Kozameh and E.T. Newman. The O(3,1) Yang-mills
equations and the Einstein equations. Gen. Rel. Grav.
23:87-98, January 1991.
162. H. C. Lee and Z. Y. Zhu. Quantum holonomy and
link invariants. Phys. Rev.D44(4):R942-45, 15 August
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